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Ernharncing The Thinking SKills of Fourth Grade Students

This report describkes a program for increasing the
thinking =sKille of +fourth grade <students, in a rapidly
growing rural community, located in northern Il1linois. The
problem was noted by the teacher, who found through tests
and observations, that =students experienced difficulty in
relating and applying facts and concepte on tasks requiring
more sophisticated thinking.

Analysis of the probable cause
development of problem =
conceptualization, and analysis are no
in maxst classrooms. The standard curric
the basic thinking skills of recall, reci

a
Ving,
t r

Solution strat
combined with an ans
in the zelection of

ies suggested by Knowledgeable others,
reig of the problem setting, resulted
hree major categorieszs of intervention:

strategies tudent ownership of learning and
self-assesz=ment; strategies to increase metacognitive
abilities; and strategies to build heirarchical thinking.
Students’ use of higher-level thinking was increased as
projected. Students evidenced competence to: <celf-assess,
exhibit ownership of learning, and articulate

problem—solving processes,



Chapter |

STATEMENT OF PROELEM AND DESCRIPTION OF CONTEXT

Froblem Statement

The +fourth grade class at Poplar Grove Elementary
School exhibits an inability te relate and apply facts
and concepts on taske reguiring more sophisticated
thinking, zuch as inferential reading, persuasive
writing, interpretation of data, and muftistep problem
solving. Measurements indicating this inability
include teacher-made assessmente, the Illinais Goal

fesesement Frogram, and the lowa Test of Basic 5Kills.

Gecscription of Immediate Problem Setting

The population of Foplar Grouve Elementary School

t

m

consi of 232é MKindergarten through eighth grade

n

students. This elementary school is one of three
Kindergarten through eighth grade buildings in the
district. A11 of the elementary buildings feed into
one high <school. The student population of the
targeted elementary <chool is 97 percent White, 1.7
percent Hispanic, .4 percent Black, and .92 percent
fAisian or Pacific Islander. Twenty <students in the
school are clascsified as learning disabled, one student
is classified as behavioral disordered, all of these

students are mainstreamed to wvarying degrees; four



students attend self-contained classrcoms for <sewverely
handicapped at a separate building in cooperation with
a neighboring school district; two students attend a
handicapped accecssible building within the district;
thirty—three students receive remedial reading
instruction daily; <=ix students attend speech and
language improvement classes twice a week; and one
=tudent receives assistance for a hearing—impairement
twice a week.

Family <socio-economic status cowvers a wide range,
with seven percent of the school’s families bkeing
supported by public +funds, and the majority of the
families in the middle income levals,. More than half
of the <students come from two—-income homes. The
attendance rate is 96 percent, and the student mobility
rate is a relatively low 11.4 percent. There i=s one
student classified as & chronic truant.

The <taff of the school includes; one principal,
nine grade level teachers, one learning disability
teacher, one remedial reading teacher, two part-time
phrsical education teachers, one part-time music
teacher for grades cix, seven, and eight, one part-time
art teacher for grades <six, <even, and eight, one
library aide, one part-time media <specialist, one
part—-time nurse, one part-time speech and language
specialist, one part—-time hearing—impaired specialist,

and four classroom teaching aides. rAuxiliary personnel

8



include one secretary, two cocoks, and two janitors. &
school psychologist is available upon request through a
two-district special education cooperative. The school

personnel are 100 percent white and S3 percent female.

Description of Surrounding Community

Poplar Grove Elementary School ie a part of the
Morth Eoone Community Unit School District, and is
located in a rural area. The district has a student
population of 1,034, The community }5 located %0 miles
northwest of Chicago, Illinois and &40 miles south of
Madison, Wisconsin, The North EBoone Community Unit
School District is in the northern part of Boone
County; a larger scheool district ie located in the
southern part of the countr. The county has a total

population of 48,284, The decade of the 80z =aw a

" population increase of ten percent. From April 1990,

to August 1992, the county experienced an additional
twelve percent increase. The present rate of agrowth
will »ield a 32 percent increase from 1990 to the turn
of the century. Since 1988, the yearly residential
construction activity has increased 123 percent in the
county. Since 1988, the county has approved
thirty—four residential subdivicions totaling &75 lots.
As of  August 31, 1922, two-hundred and fourteen
dwelling units have been completed within the

thirty-=four subdivisions. A surplus of 441 lots remain
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for development. Commercially, twoc malls are being
developed and one existing mall is undergoing extensive
rehabilitation. Two new industries have moved into the
county in 1992, and Chrysler Motors has built a new
stamping plant in this county to be completed in 1993,

This level of growth has contributed to over-crowded

classrooms  and financial despair for the school
district.

An investigation into the educational
charactericstics of the adult population revealed that

40 percent are high school graduates, 25 percent have

-

T

not graduated from high school, eighteen percent have
some college hours, and seventeen percent have &
college associate or higher degree.

The socio-economic status of the county, as

reflected by the 1990 census, shows that the median

o

. tamily income ies %38,5%4, and the per capita income i<
$14,353. Almost fifty percent of the people who live
in the county, workK in the county.

The county’s population is 95 percent white, and
six percent hispanic. 0f the peocple moving into the
county¥, 43 percent are from Chicage and suburbs,

thirty~one percent are from other areacs in IMNNinois=,

and the rest move in from out of state.

Regional and MNational Context of the Problem

Enhancing the thinking skills of today’s students

to a more <cophisticated lewel is a problem that is

10



addressed not only by educators, but by scciety itself#
in ceeking to qualify today’'s youth Ffor tomorrow’s

world. The Association for Supervision and Curriculum

Development (ASCD, 1%84 p. 4) has ackrowledged the

need for an expanded wverszion of the basics in a
resolution: "Further development and emphases are
needed in teaching skills of praoblem solving,

reasoning, conceptualization, and analy¥eis, which are

among the neglected basics needed in tomorrow’s

zociety." In it i

arnaly

1n
1n

cf trends in reading
achievement, the United States QOffice of Educational
FHesearch and Improwvement concluded that "while it
appears that progress has been made in raising the
zhare of students who acquire rudimentary, basic and
intermediate reading <kills and strategies, no gains
are evident at the higher levelsz of reading ability"
(Mullis and Jenkins, 1990, p; 357, This pattern is
confirmed by the results of the most recent Mational
Assessment ot Educational Frogress in reading:
"Students at all three grade lewvels (32, 7 and 11 have
particular difficulty with tasks that require them to
el aborate upon or defend their evaluations and
interpretations of what they have read. Continued
attention to such sKills must be & mador priority in
instruction” (Applebee, Langer, and Mullis, 1988,

p. &). The Nation‘s Report Card states:

11



The mathematical performance of students at
ages %, 13, and 17 has improved comewhat ower
the past eight years, yet a closer look at
levels of proficiency indicates that most of
the progress has occurred in the domain of
lower—-order skills, This picture reflects
classrooms more concerned with students’ rote

uese of procedures that with their
understanding of conceptse and developmentsz of
higher-order thinking skille, (Dossey,
Mullis, Lindquist, and Chambers, 1288,
p. 127,

The recent improvements oaccurred anl» in
lower—-level skills . and basic Knowledge.
While average science proficiency i= on the

rise, students in the upper range of science
proficiency did not szhow any Iimprovement—--
nor are there increasing percentages of thece
students. Fertormance on moderately complex
and specialized scientific taske has not
changed in almost a decade, and conly & small
number of =students, merely 7 percent of
17-year-olds-- demonstrate such higher-level
sKills., (Mullie and Jenkins, 1988,

pp. 1%-20>.

In both 1784 and 1982, a majority of the
students at &all three grade lewvels were able
to write at least minimal responcecs to moet
of the persuasive tasks. Far fewer students,
however, wrote at the adequate lewvel, which
required supporting pointse of wiew with
evidence and reasoning. <(Applebee, Langer,
Mullis, and Jenkins, 19%0, p. 40).

From & very early age, children in our scciety are
conditioned to be unquestioningly obedient to adult
directives, Usually students continue this pattern of
behaviar in school. It is more uncommon than common
far students to question reasons for performing a
particular task. Metacognition is virtually an unknown
in students” school experiences; it is neither sought

after by the student nor encouraged by instruction

(Sternberg and Wagner, 1%982). Beyond recall and

6
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recite, educational outcomes should include the
intelligent behaviors associated with higher-order
thinking. Teaching methods, <staff development and
supervisory techniques must be a;sesaed and changed,
where appropriate, it the childrens’ higher level

thinkKing processes are to be developed (Costa, 1981,

BEST COPY AVAILABLE
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Chapter 2

PROBLEM EVIDENCE AND PROBAEBLE CAUSE

Problem BacKground

The accumulation of facts to recall, recite, and
describe has become obsolete in educating studente for

their life and work ¢(Costa, 1981>. In The Future World

of Work, The United Way of America (1988) predicts that
"“the greatest Jjob growth over the remainder of the

century will occur in areas that require high <Kill

levels and demand creative thinking <(p. 2J.°" The
" National Science Board Commission an Pre-College
Education in Mathematice, Science, and Technology

(19¥83) declared in its report, Educating Americans for

the 21t Centurwv:

e must return to basics, but the basics of the
Zlst century are not only reading, writing, and
arithmetic. They include communication and
higher problem-solving sKills, and scientific
and technological literacy—-—-the thinking tools
that allow us to understand the technological
world around us...Development of studente”
capabilities for problem—-solving and critical
thinking in all areas of learning is presented
as a fundamental goall{p. 3.

14



The rapid increase of available Knowledge has

particular significance for education. Content teachers

frequently lament their inability to cover all the
material in the content curriculums. The increased
knowl edge bases of many subjects quantitatively
compound the task. It i= clear thét a strategr is

needed that emphacizes developing the lifelong learning
and thinking skills necessary to acquire and process
information within an ever—-expanding +field of
Knowledge. In the institute brochure for the Study of
Human HKrnowledge, FRobert Ornetein (19802 cstated, "lie
need & break-through in the quality of thinking
emplayed both by decision—-makers at all levels of
society and b¥ each of us in our daily affairs.”
Locally, there has been a tacit assumption that

students were developing sophisticated thinkKing skills

from the relatively traditional approach to
instruction, relying heavily on classroom
presentations, textbooks, and workbook or
teacher—-prepared exercises. These techniques lend

themselves to assisting students attainment of bacsic
levels of proficiency in each subject area; however,
they have not proven to help students achieve hiagher

levels of performance. The district’s superintendent

15



formed a Yision Committee, made up of parents, Board of
Education members, principals, and lead teachers
representing each of the four  buildings in the
district. The committee’s purpose is to determine the
goals of instruction that need to be considered to
better prepare students for their fgture. The
superintendent, heading the caommi ttee, began by
including the committee in development programs such as
paradigms of education, brainstorming student needes for
tomorraw’s life and work, and alternative asseszcment

procedures.

Problem Evidence

Both subjective and objective means were uced to
document =student need for more sophisticated thinking
T =Kills. A questionnaire was qgiven to the principal.
(Appendix A) Using narrative classrcom observations,
the principal tallied the number of teachere in the
building who, through the normal course of instruction
were observed: using gquestioning techniques to promote
higher-level thinkKing, wusing and Jlabeling <specific
problem-solving strategies, encouraging metacognition,,
apply¥ing and labeling cognitive <ctrategies for the

students, and creating a classroom climate for thinkKing

10
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b wusing a comprehensively nondiscriminatory tone
during discussions.

Figure 1 presents data on the percentage of ctaff
infusing thinking skill instruction into the
curriculum. The data indicate less than half of the
staff infuse higher-level thinking skillg intae the
curﬁicu]um on & regular basis. Five broad categories
af thinkKing skill infusion were concidered. Column A
indicates that thirty-three percent of the staff ack
questions that require analysics, synthesis, and
conceptualization. Twenty—seven percent of the cstaff
identify» and label cpecific problem-solving strategies
z=uch as graphic organizers. Metacognition is used by
twenty percent of the staff as indicated in Column C.
~The table reveals the fewest number of staff, <ceven
percent, wverbalize <cognitive <strategiez and their
application to problem solving within the curriculum.
Forty percent of the staff create a classroom climate
for thinking by using an acceptant tone during
discussions. A summary of these data reveals room for
growth in infusing thinkKing skille by this staff.

A survey was administered to all faculty at this
school. (Appendix B A summary of thece data

indicates that forty—-seven percent of the staff engage

11
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in teaching thinking skills, but sixty percent of the
staff do not have provisions for evaluating the
learning of thinking <skills, Seventy—four percent of
the staff relate that the school system does not have

guidelines for thinking skKill across the grade lewels

1n

or subjects, In addition, sixty-four percent of the

|

.taff perceiwves that supervisors and instructicnal

leaders do not create conditions for thinking skill
development through inservicing, modeling, or providing
time to establish school-wide continuity of infusing
thinkKing skills in the curriculum. The results can be
perceived as contradictory indicating: a lack of a
commoan definition of teaching thinkKing skKills; a lack
af continuity in teaching thinking skills; a lack of
. established goals for instruction as to the attitude,
sKill, and Knowledge components of thinking; and a lack
aof emplovment of direct, systematic incstruction of
these skKills prior to, during, and following student

introductian to and u

in

e of these <skKills in the
classrooms.

Teacher observations, and oral and written
records of student responses were collected as problem
evidence. & parent survey for each child and a teacher

survey for each child was administered in September of

13
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1993 to further document thinkKing skill levels of the
students. (Appendix C? The summarized parent survey
indicated that: 17 percent of the clase are not yet
using the home thinKing behaviors indicated on the
survey, 4é percent of the class sometimes demoncstrate
the home thinking behaviors, and 37 percent of thg
class frequently demonstrate the home thinkKing
behaviors. The summarized teacher survey data
indicated that: 47 percent of the clasz are not wyet
engaging, at school, in the thinking behaviore
indicated on the <curvey, 40 percent <cometimes <chow
school thinkKing behaviors, and 15 percent +requentfy
exhibit the behavicors aon the teacher curvey. There are
several factors that contribute to the discrepancy in
the =survers. For example, the objectivity factor in
parent/child relationships and teacher/student
relationships is & possibility, Fiome and schoal

environmental differences may exist, survey statement

perception can be coperative, and parent/teacher
expectation may be different. In 1light of the
discrepancies, the surveys indicated a need for

thinking skKill growth specifically in the areas of
stating several waye to solve a problem, putting into

words how a problem is solved, reflecting on what has

14
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been done, and using prior Knowledge in new situations.
Figure 2 reflects the compiled survey data.

Data was also collected from students’ Iowa Test
of Basic SKills scores and from students” Illinois Goal
Assessment Program scores. The fourth grade class took
the Iowa Test of Basic SKills in April of 1993, The
basic composite reszults revealed that this class= has
more hiagh and average achieving pupils and fewer low
achieving pupile than do other schocls. Conclusions of
the average complets composite showed the composi te

grade equivalent for this third grade class, was fourth

Ja]

rade, third month. Compared with the national
diétribution of pupil scores, the typical pupil in this
class scored as well or better than &5 percent of grade
three pupils in the country.

In the spring of 1993, the IMNinois Goal
Frccessment  PFrogram  (IGAP) for writing, math, and
reading was administered to the class. Their average
scaled score for Constructing Meaning was 275. The
Constructing Meaning score reflects the students”
ability to  comprehend written material, to dr aw
inferences, and to apply information from the text.
The I1linois Goal Assessment Constructing Meaning scale

score is a standard score that ranges from 0 to S00

15
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with an average of 245 for all third grade students who
took IGAP in 1993. Their Overall Writing average scale
scare was 146.9. Overall Writing scores are exprescsed
on & scale that ranges from & to 32 with an average of
17.7 for 211 third grade students who took IGAF in
1993. Thie assecssment requires students to write 2

paper demonstrating the basic fundamentale of clear

writing. The papers are evaluated with respect to
focus, support, organization, and integration. The
students’ overall math scaled score was 274. Scores

are based on number concepts, measurement, algebra
concepts, geometry concepts, data collection, and
estimation.. The IGAP Mathematics score ie a standard
score that ranges from 0 to 500 with an average of 2&B

~for all third grade students who took IGAF in 19%3.

w

ince the ITBS and the IGAP measure basic skills,
at the recall leuwel, these test scores reflect that the
majority of the class is average to above average in

achtiievement on basic recall assessments.

Probable Causes of Problem

Data to indicate probable cause factors were
gathered from a number of sources within the setting.
Initially, an evaluation of the fourth grade curriculum

was undertaken. The results of this review showed

17
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textthook content te be <structured toward the
unquesticoning acceptance of claims, an enormous amount
aof drill, easily scored assessments, and most generally

an advocation of single solutions.

Ancother probable cause is the lack of teacher
development and emphasis in teaching the <ckills of
problem solving, reascning, conceptualization,

analrvsis, and the wuse of hierarchical guesticning.
There is an emphasis on standardized test scores, which
tend to discourage percseverance of problem solving and
thinking critically, flexibly, and insightfully.
Another contribution to the cause of the problem
is increased ﬁlass size and more difficult-to-manage
students recsulting in teachers being overly structured.
~Highly structured busywork replaces discussiean which
can be potentially disruptive. Classrcom control can
take precedence over innovative teaching (Janko, 1989,
The inappropriate media presentations to which
students are subjected create a probable cause

associated with lack of higher level thinking ckille.

The popular television talk <chows =-- the ones that
students generally watch -- frequently exploit icssues
rather than explore them. Television news programs

routinely reduce all issues to 20-cecond clips in which

18
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two or three authoritiez or political leaders sum up
their opinions. These clips rarely resemble
thoughtful, analyzed, or articulated positions. The
average child born today will, by the age 13, have
spent more time watching television than gqoing to
school (Liebert, 1285).

Probable cause data from the literature was
categorized into' deficiencies related to curriculum

goals, curriculum content, instructional methods, and

assessment procedures, According to Doyle‘s (192337
study of academic wor Kk in American schools,
accountability and testing drive schoocling. Students

learn early in thé game that all classroom activities
are not equal; some thinge are tested, and others are
~not. By the time atudentsvhaue reached high <school,
they Know the rule well: "Learn what will be tested.®
The result, despite teachers’ good intentions, is
devaluation of independent thought. The most widely
publicized study of this problem was conducted by John

Goodlad (1284 and reported in his book &4 Flace Called

School. This exhaustive study of American education
involved observations of more than 1,000 classrooms in
a variety of communities throughout the country. A

summary of results showed that an average of 75 percent

19
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of class time was spent on instruction. Approximately
70 percent of this time involved verbal interaction —-
with teachers "out talking" =tudents by a ratio of
three to one. Observers noted that less than 1 percent
of this "teacher talk" invited students toc engage in
anrything more than mere recall of information {Goodlad
19z,

# summary of probable causese for the problem
gathered from the sight, and from literature included
the following elements:

1. Development and emphasis are needed in

teaching skKills of problem solving,
Peaaoning,Aconceptualization, and analyrsis,
2. Most curriculum is structured toward the
unquestioned acceptance of claims.
3. Moet curriculum is structured toward drill,
eacsily scored ascsessments, and single

solutions.

4. There is an emphacis an standardized test
scores.

9. There are increaced class sizes.

S Students are moare difficult to manage.

7. There is inappropriate modeling by the

influential media in its approach to

subjects, and discussiaons of them.

20 2{3



Chapter =

THE SCOLUTION STRATEGY

Feuwiew of the Literature

Analysis of probable cause data suggested reazon

related to a lack of emphasi an the development of
praeblem =oclwving, reasoning, conceptualization, and
analysi=s at the instructional lewel; wunsatisfactory
ability of students to initiate ownership of their
learning and poor emploryment of higher—-lewvel thinking

=Kill=s; and curriculum geared toward recall, recit

D]
1]

and describe. In addition to th b

1]
i
1]

data, r

1]
(11}
1]
m
|
n

literature suggest the Ffollowing possible causes:
inappropriate asszesement methods normally used in
classrooms, curriculum not preparing students for Z2ist

century lifte and work, low levelsz of staff Knowledge
relative to the teaching of higher-level thinkKing
sKills, and lack af appropriate modeling of
higher—level thinking sKills in the students’ world.

The literature search for solution strategies wa

in

nized a

hd
in

suggested by these probable cause data.

[

arg
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Gnalysis of the: data =u
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questions related to instructional strategies, student

empowermen af their thinking <skills, curricul ar

design, and extranecus Factor atffecting s=students’

sophisticated thinkKing should be addressed.

1

The questions related to instructicnal strategi

(]
m

]

[

included: 1) How is higher-level thinking defined?

bihat are the goals of embedding higher-level thinking

sKille in the claszroom? 32 lWhat teacher behaviors
encourage  higher—level thinking® 4y blhat are the
training implications for teachers, administrators,

=chools, and districts?
The gquestions related to the learner were: 13
What factor= promote ownership of learning? 2 How can

- 2tudents more effectively apply Knowledge? 30 How can

ztudents adapt skills and concepts to unrelated areasz?
Curriculum de=ign questicon=s included: 1y What
curriculums expect, stimulate, or provide contexts for

higher—~level thinking? 2 How will rew technologiee be

U=

m
1

d to enhance higher-level thinking? 3y Wil
competency be addressed through generation of Knowledge
by the =student, reproduction of kKrnowledge by the

student, or & multifaceted approach?
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The quesztions related to extraneous factors

affecting =student thinkKing were: 15 What Kind of
modeling of higher-lewvel thinking =kills i= zavailable
to children from parents, teachers, significant adults

in their lives, and the media? 2 Do out-cf-=chool

activities promote hi

(]

her-lewvel thinking for student=?

(]}

These questions suggested that appropriate

ategories for the literature "zearch =hould include:

i

1B
hd
(]

(]
Ja]

teaching for thinking, teaching strategies that enabkle
=tudent thinking, curriculum design, azsessment
technique=s, and environmental impact on  students-
higher=level thinkKing.

Research seemz to indicate that if fundamental

change i= to occur in enhancing =tudents’ ability to

_ think, teachers require more intenze, cngoing technical

a
(4}
mn
in
-+
U
=

ice ( Fulton, 1725; McLaughlin and Marsh, 1978

o

In & studr by Onosko and Stevenson (1987), five

(]

effective strategies for promoting higher-order
thinkKing were identified:

1. Help teach

re analyz

(]
(]

and dewvelop a
conceptualization of thinking. By workKing toward an
articulated conception of thinking, teachers can be

stimulated to reconsider their instructicnal goals.

23
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For example, an underztanding of the characteriztics
and diszpositionz of good thinkers can move teachers
from a rigid emphasiz on content acquisition to a more

balanced approach that acknowledges the importance of

thinkKing processes and <kills. In additicn, the
conceptualization that emerges provides & common
language for teachers to discuss their efforts with
colleagues,

2. Model specific instructional strateqgies for
promating student thinking. Modeling instructianal

trategies (whether in workshops, on videotape, or in

-+
b
n
m
-

chers” classrcoms=} enables teachers to se specific

i

alternatives to traditiconal methods such as lecture and

recitation. klhen strat ie

demonstrated with

b

ar

m
o

students (especially the teacher’s own’, teachers gain
contidence not only inm the specific strategies used,
but also in their students’ ability to engage  in
higher—order thinking.

2. Provide opportunities for teachers to practice

and discuss instructional strategies. Demonstrating

pill

nd discussing lesson presentations among peers allows

U

teach

i

rs to receive constructive feedback and
recognition. Demonstrations cCan take place in

teachers’ own classrooms or in workshops where fellow
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L

participants role-play students, or teach

L

re can bring
videotapes of their classroom teaching to workshop
sessiOns, Given the traditiconal izolation and lack of
adult interaction present in teachers’ work settings,
thecse apportunities are important faor fostering
collegiality and commitment to a common goal.

4. PFrovide time for teachers to discuss workshop
ideas and techniques and to formulate clas=sroom
applications=, Discussion time enables participants to
review newly introduced ideas and techniques,

brainstorm applicaticons to their own classrooms, and

[ ]
1
"

later share their experiences in trwing out the id

and technique= in their own classrocoms. Dialogue and

reflection are ecsential i+ teachers are to

L

wccessfully  incorporate new ideas into their  cwn
practices.

3. Engage teachers in higher-order thinking, such

ar

= authentic problem solving, in their subject ar

L

A,

Encourag

L

teachers to reflect on and analyze their own
thinking in trying to solve a challenging problem,

either individually or in emall groups. Such problems

might include mental puzzles, controversial public

fssues, or simulated decizion-making exercises. The

intent is to stimulate teachers’ enthusiasm for
25
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thinkKing as an instructional goal, dewelop
gelf-confidence in their own ability to think, and help
them become more conscious of the kinds of thinking
they wish to promote.

Solution possibilities for strategies to enhance
thinking =kKill=s were addressed by the literature.
Cooperative learning in a classroom is= a strategy
heralded by many Knowledgeable othersz relative to

phisticated thinkKing skilles.

(=]

building more =3

11

Cooperative learning mar be broadly defined as any
learning activity in which students af diverse

backgrounds work together in groups toward a specific

goal. Considerable research conducted in recent year

‘substantiates the effectiveness of cooperative learning

. methods for promoting increased =student achievement,

improyved attitudes toward schaal, and enhanced
interpersonal relatione {John=on, Maruwrama, Jchnson,
Nelson, and SkKon, 1%81; Slavin, 19312, Cooperative
learning promates the interactive proceszsing of ideas
and thus naturally complements other inetructional
approaches  for developing <student thinkKing <skills.,
This natural fit is recognized by the educational

researchers Joyce, Showers, and FRolheiser-Bennett

hd

—~
—
~0
)
~J
~

wha note that research inta cooperative
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learning iz overwhelmingly positive and the cooperative

(3]

approaches are appropriate for all curriculum areas.
The more complex the cutcomes (higher-order proceszsing
of information, problem =olving, =social <skKills and
attitudes? the greater are the effects, A number of
cooperative learning designs are especially well zuited

to stimulating higher-order thought, These de

11

ignhs
include peer response groups for writing, group problem
zolving in mathematics, reciprocal teaching in reading,
gQroup investigationsz and experiments in sCience
dizcuszsions and debates using sztructured controverszies

in zocial studies and home economics, and collaborative

projects in any content area (Jovce, et al., 19271,
Farker (157893 tound that =mal 1 —group cooperative

learning emphasized the development of thinking and

problem-=olving skKills. One advantage of this approach

to tea

M
o g
2
o
i
-+
po o
LU
-+
-+
M
m
o
x=
in

to minimize student
anxiety and competition by creating an environment

where z=tudents Ffeel

11}

ate to make and learn from

that

i

mistakes. #Also, Gilbert-Macmillan (12383) suggest
another advantage of cooperative learning groups =
that they give students an opportunity to talk aloud,
Lhalienge and defend & point of view, and focus on the

problem-colving process rather than the answer,
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Rowe (1%73) stated that the teacher must estabklicsh
an environment which promotes and allows for active
inguiry. A well-conceived gquestion, presented in &
timely manner, is a useful meanz to clarify and expand
thinking ¢Sund and Carin, 17783. Teacher question=s are
the means used to communicate the elements of the
subject matter. They provide guidance about what is to
be done with information and how it i= to be done
CHurkins, 127a5. Inm a review of research (a1

guestioning, Gall (1%84) reported that 20 percent of

the gquestions used in classrooms= asked studentsz to do
samething other than think. The heavy emphasis on rote
memory is well documented in the research for all
instructicnal levels, A useful graphic fYAppendix D2

. from the words of Oliver bendell Holmes that aptly

categorizez the type of questioning techniques needed

to enhance higher lewel thinkKing. Holmes"s ‘“Three
Story Intellect’ is azs follows:

There are one-story intellects, two-story
intellects and three-story intellect=s with
=Kylights., A1l fact collectors who have no
aim beyond their facts are one-story men.
Two-story men compare, reason, generalize,
using the labor of fact collectors as their
awn. Three-story men idealize, imagine,
predict —— their best illumination comes
from above the skylight (p. 300).
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Another solution strategy that is part of the art of
questioning is for teachers to allow for “wait time”’
after asking a qguestion. Teachers cCan become more

productive ingquirers by extending their pauses after

wait time i= extended, reszearch =shows that the
quantity and qﬁa]ity of student=’ responsez increase
{Rowe, 178771,

A osolution strategy advocated by the literature to
enhance thinking skills was the wuse af graphic

organizers. Important ideas

n

nd relationships often go
unseen by <students because werbal tools alone do not

cle

n

rly communicate cwerall patterns of how people are

thinking. Hrerle  (1%8%) cted

uggests that conn

Dd
Dd

. graphic representations can supplement the wuse of
verbal and numeric symbols for communicating thinking
in the classroom. Ztudents can learn how to visually
represent and connect information in linear, holistic,
and analogical patterns. Students then have the
additicnal tools for reflecting on the pathwars of

their thinking and for improving their thinking

abilities, Graphic organizers also enable teachers to

mn
M
i

and assess students’ maps of prior knowledge, to

he)

resent new content information in connected ways, and
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oexampl

to ewaluate =students’ content learning by seeing the
development of =tudentz’ thinkKing over the course of

instruction. Graphic organizers demonstrate =zucce== in

1

improving the retention, crganization, and assimilation
of concepts and ideas. They provide a deliberate
technique for allowing =tudentz to interact personally
with the information and to make the thinking wvizible
for both the students and the teacher (Hwerle, 19897,
Metacogntion -- thinkKing about thinking -- a=

Co:

ta (19903 suggests is an integral =trategr for

building thinking skills. He =tate= that planning,

monitoring and evaluating the learning activity are the
components of metacognitive processzing. Mrs. Fotter‘s

-

fQueztions (Bellanca and Fogarty, 1928%) (appendix EI are
= 1

D
n

aof metacognitive questions that promote
reflective thinking and foster future applications.
Another strategr for enhancing thinking skills
involwes wusing writing and thinking as mutually
suppartive activities, Definite connections between
writing and thinking are found by Olsaon £1934). In her

wark the six lewels of Bloom’s classic taxonomy -—-—

Knowledge, comprehension, application, analysis,

synthesis, and evaluation —-- are related to the stages

of process—based writing -- oprewriting, writing,
30
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rewriting, revising, and editing. Ol=son contends that
while <=students frequently do not have classroom
opportunities to engage in the top three level=s of
Blocom’s taxonomy, writing offers numerous cpportunities
for students to engage in analyzis, <synthesiz, and
evaluation. Fogarty (1%%0) stated that a thinking log
is much like a footprint. Both are uniguely personal
impressions that mark one moment in time. Yet, whereas
the footprint mar dizappear with the wind, the thinking
log cements the thought-filled page for all time. Emig

CiF7ED and EBritton (1%72) believe we learn to think by

writing. Carnegie Foundation Preszident Ernest Eover
117837 advocates teaching writing acros=z the curriculum
because "clear writing leads to clear thinking; clear
thinking i= the basis of clear writing." Ferhaps more
than "any other form of communication," he adds,
"writing holde wus responzible for our wordz and

ultimately makes us more thoughtful human beings.”
Solution strategy possibilities related to
curriculum design emphasize the transfer of developing
thinking <sKills across subject 1lines and relating
problem colving techniques to experiencec encountered

throughout the day. Extensive research, conducted

largely at The Center for the Study of Reading at the

31



University of IMNlinois at Urbana, suggests that
existing commercial materials often hinder
comprehension because they lack appropriate
connectives, pronoun references, and highlighting and
signaling dewices that help =tudentsz understand the

text fAnderson and Armbruster, 1%84; Osborn,

-
[}
3
L)
m
w
3
a8

Stein, 19850, Fesearch on text design emphasizes
features to heighten thinkKing =kills;:
Before reading -- wuse review, preview, titles,
subtitles, and paragraph headings;
During reading -- wuse underlining, boldfacing,
italics, boxes, and marginal notes;
Aftter reading -- use summaries and graphic

aorganizers.

The previous citations from the literature suggest that
the most powerful factor in curriculum design is the
raole of the teacher. According to the Commission on
Reading (1%85), the effects of the teacher are far more
significant than the effecte of instructicnal
materials, curriculum alignment, and other wvariables.
Specifically, the teacher is important as a manager of
instruction with the ability to  make effective
decisions about content, pacing, grouping, and use of

time (Berliner, 1%84). Equally important, the teacher

32
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is a mediator of learning, providing instruction that
is explicit, sustained, and interactive, guiding the
ztudents to construct meaning from text.

The literature search included assecsment strategy
possibilities to measure more sophisticated thinking.
Thomas (19207 and many otherz have shown that how »ou

t

hd

ach is what you get. When teachersz decide Far
students what, how, and when they should learn, and
when the reward system is external, students excel an
standardized tests but perform poorly on  tazks of
reasoning, creativity, and internal locus of contral.
nts th

On the other hand, when teacher

give =tud

hd
hd
i

i

responsibility for deciding what to learn, how to learn

it, and how to ewvaluate their own growth in  that
learning, and when the reward system iz internal to the
task, students excel in problem =olving, creativity,

and internal locus of control but perform less well on

~

low-level achievement tests. Costa (19713 =tated that
data svstematically collected over time through direct
observation of performance are probably more reliable
than data collected on a standardized achiewvement test
composed by someone unfamiliar with the curriculum, the

teacher’s goals, the learning cpportunities, or

hd

students’ cultural/home backgrounds. He suggests thre
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methods for collecting ewvidence of students”

intellectual growth: 1) The HOW ARE WE DOIMG checklists

rn

P
I»

tAppendix F), developed by Eena Kallick (17885
Reporting Form for Parents {Appendix G», developed by

Charlaotte Palmer {1%8

|‘|j

r_l_l

Sr; and 3y A& sample letter for

=L thering feedback from parente d{Appendix  Hy. In

addition to these, Wiggins (1%2%) <cuggests student

]

portfoliocs and journals, teacher journals, video or
audio recordings, and or student interwviews. bihen

collected syestematically over time, all can be analwzed

tor: quality of questione and discusszion, relating and
applring facte and concepts, reascning,
conceptualizing, analyzing, synthesizing, and
metacognating.

Literature purports modeling to be a solution

1
g

trategy for developing sophisticated thinking skills.

Bandura (1%984% notes that learning caognitive skills ca

i

i
be tacilitated =simply by having models werbalize their
thought strategies aloud as they engage in problem
solving activities. # considerable number of =tudies

‘conclude that students adopt new behavior patterns or
modify their own behavior on the basis of observation

alone. Thue, <ince there is such an extended contact

between teacher and student, the teacher is one of the
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most significant and imfluential model=z in & student’s

lifte. Modeling tends to reinforce students”

Ld

perceptions of the walues and goale =tated by the
teacher or by the =chool, Bx exhibiting the Kinds of

behaviore de=zir

Ld

d in <students, adults can stronglyr

influence =tudents’ behavior patterns (Costa, 1771},

Froject Qutcomes

The terminal cbiective of thi= problem

intervention was related to the discrepancy dat

a

~

presented in Chapter Z: teacher direct observations;
oral and written records from the students; principal,

parent, and teach

hd
"

r

urveys; and test =core=s, Th

Ld

se

collections indicated an inability of the fourth grade
ztudentz to relate and apply facts and concepte on
tasks requiring more sophisticated thinking.  Probable

~

ented in Chapter 2, and <colution

]
(Y]
[
n
Lid

data, p

-

(14
1t

11

tr

a
-+

hd

egies precsented in this chapter zuggested the need

for: t

m

acher development with an emphasis on teaching
for thinking, instructional ztrategies, curriculum
design, suitable assessment techniques, and appropriate
model ing of desired student behaviors=s.
Therefore:

As a result of instructional strategies

purposefully intended to dewvelop children’s
cognitive abilities being integrated into

35
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the curriculum, beginning in September of
1992 to January of 1994, the fourth grade
students will increase their thinkKing skill
level as measured by survey data which will
be administered in September of 1993, and
January of 1274, student journal sntry
COmMparisons {rom September of 1993 to January
of 1994, teacher written observations from
Zeptember of 17732 to January of 1794, and
ztudent interviews which will be conducted in
September of 19932 and January of 1774,

In order to accomplish the terminal cbjective, the
following intermediate objectives defined the major
strategic procedures proposed for problem resclution.

1 To develop children’=s cogrnitive abilities
egardless of subject area, the teacher will:

}» point out =tepe for attacking problems prior to
fy learning activity, B during any learning
activity, the teacher will jnvite students tc
zhare their thought processes, =trategies, and

-
(11}

problem solving technigues=, C» after the 1

earning
activity, the teacher will hold a class meesting to
reflect upon the activity, evaluate strategies,
and plan further strategies as= measured by
supervicsory evaluatians, dnd or the teacher s

Journal.

2) Beginning in September of 1992 and extending
through January of 1774, the teacher will infuse
the Three-Story Intwl]ect model and higher order
questioning into the fourth grade curriculum.

(1]

As a result of developing students’ thinking
regardless of learning activity, the
i1l categorize their thinking strategies
g to two or more sets of evaluative

c =)

mon
o -

TN+ R
"JQ_:II,I'I

=)
ills,
dent
ordi
it i

n
-
9-’ J

D

4) To enhance cognitive abilities in
students, graphic organizers will be used by
the teacher during instruction, and by the
students in application activities.
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3) Students will reflect upon learning
activities in Jjournals to srynthesize thoughts
and actions and to translate them intoc symbolic
form.

Froposal Sclution Companents

The major elements of the approach used to reduce

the discrepancy el into three categories: those

N

trategie desi

10

ned to infuse thinking z=kills inta the

1

fourth grade curriculum; those strategies designed to
empower =studentz with their own thinking approaches;
and strategies designed to increase teacher emphasziz on

teaching for thinking. Theze elements related to the

i

L1}

terminal objective in that they attempted to effect =

1}
fa
n
o
3
[u]
3
1

change in thinking skKills of fourth graders
sophisticated lewel, Ciscrepancy data indicated an
inability of students to use higher~ordered thinking
skills and probable cause data indicated a2 lack of

teacher focus to infuse higher-ordered thinking =skills

in the curriculum; an inability af students to
conceptualize, analwze, an synthesize; inappropriate
curriculum design; and unsuitable assessment

procedures.
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CHAPTER 4

ACTION PLAN FOR IMPLEMENTIMNG THE SOLUTION STRATEGY

Description of Problem Resclution Activities

The action plan iz designed to address three major

m
in

zclution components: dewvelopment of student cognition
and metacognition, instructional changes which address
immediate needs and remediate past practices, and
instituting appropriate assessment methodszs.

The phase of the plan addresszing the development
of =student cognition and metacognition will beqin in
entember of 1993, Definitions of thinking in schoaol
prior toc fourth grade and desired thinking behaviors in
fourth grade will be discussed, the firest day of the

19%3 school year, in a cla

11}
n

meeting. Criteria will be
establicshed, in that meeting, as to what constitutes
thinking and the reflection on one’s thinking. The
teacher’s role in this will be to facilitate the
discussions and create an awareness of students”’
abilities in ownership of their learning. This

enhancement of students’ thinking skills and ownership
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af  them will continue throughout the entire school
YEAar.,
The changes in instruction will begin the Ffirst

da> of the school year of 1993 and continue throughout

the <school year. The teacher will freguently and
deliberately infuse thinking ékil] strategies in
discussions, in the Ffourth grade curriculum, and in
modeling desired behaviors in a wariety of =chool

=ituations.

The institution of appropriate assessment methods
phase will ocurr throughout the 19%3-1%%4 school wear.
Analysis  of thinking <skKill strategies and their
transfer across subject lines, and relating problem
zolving technigues to everyday experiences=s wf]] be made

cusing authentic assesz=ment wehicle

]

The implementation plan is presented below in
outline form and in chronological order, allowing For
the cverlapping of strategies over time.

1. Gather data +From parents’ and teacher

urveys.

A, Who: Parents will complete a survey for their
child, and the teacher will complete a survey
for each child.

E. What: The survey to be used is *Twelwe Wayvs
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Your Child/Student Shows Growth In Thinking
SKills.’ Parents will receive an
informaticonal cover letter.

C. When: The survey will be completed in
September and again in January.

D. bWhere: Parents will complete their survew
at home and return it to schoal. The teacher
will complete each survey at school.

E. How: The survey can be completed by direct
cbservation and by recalling how a child
generally reacts in specific instances.

F. Why: The survey responses help to determine
the existence of higher-level thinking.

=z, Journal writing by the students will be incfuded
as a thinking skill strategyr.

#. Who: Each fourth grade student will be
responsible for journal entries.

B. What: & compilation of zpecific thoughts
pertaining to cognition and metacognition.

C. When: Journal entries will be made on a
daily basis, varying the time of dayr.

D. How: Students will write their cwn reactions
to learning activities and have availability

to respond to Mrs. Potter’s Questions and

40




Barell’s Reflective Questions az additional
options.

E. Why: Journals will be used to help students
take owrership of their own learning and to

teach them how to cself-asz=ze

th

.. They will also

be used az a measurement of how each child is
increaszing in higher—-order thinking skillz= by
looking at strategies used by the student, and

articulation of thoughts by the =tudent.

[}

The students will participate in an audio
interview.
. Whot: Each fourth grade student will ke

interviewed by the teacher.

E. What: Each =tudent will be acked nat le

th

than five, nor more than ten thinking
questions about their thinking used in a
learning activity.

C. When: The interviews will be held during the
month of September and again in January.

. Where: The interview will be held between the
student and teacher in an area in the school
secluded from other students.

E. How: The teacher will provide a written copy

of the interview questions to the student at
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the time of the interview. The interview will
be conducted orally with the teacher
questioning and the student responding. The
entire interview will be tape recorded.

F. Why: Comparizons of the two taped interviews
will provide a type of measurement to
determine use of more sophisticated thinking
by the student.

The teacher will keep a journal of student

observations, thinking =kKill strategies used, and

classroom reflections,

A. Who: The fourth grade teacher will make
Journal entries,

B. What: The teacher will keep cbszervations of

tat

"
"

gies that students use and reflections

hd

pertinent to observations of studentse”
thinking behaviors.

C. When: Entries will be added, vwarying the time
each day.

D. . How: The teacher will Keep an account of
student’s verbalizations and actions, thinkKing
strategies used in instruction, and feelings
about each of those.

E. Why: The journal will enable the teacher to
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get a picture of the sequence and scope
of the classroom pulse. If serves as
documented ewvidence of what works, and what

does not wark. It allows & more accurat

i

basis for reflection.

Graphic organizers will be uszed as a dewvelopmental

tool to promote higher-level thinking.

A. Who: The teacher and students will use
graphic ocrganizers.

B. What: A host of graphic organizers will be
uged such as: Venn diagrams, fishbones,
ladders, matrixes, HML, webbing, looks=-1ike
zounds-like, and T-charts.

C. UWhen: Graphic organizers will be introduced
in September of 1993 and extend through
January of 1994,

O. How: The teacher will create an awarenecss of

m

graphic organizers by introducing and modeling

raphic organizers across the curriculum.

i
[

P
Students will be required to use specific
organizers for specific tasks. By January of
1994, students will automatically use
organizers to demonstrate concept

understanding.
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E. Why: Graphic organizers will increase
cognitive and metacognitive abilities.

The Three-5tary Intellect model and hierarchical

questioning will be infused into the fourth grade

curriculum,

A.  Who: The teacher is recponsible for
implementing this art of.qUEEtianing.

E. What: The Three-Story Intellect model
builde thinking hierarchically. It includes
three dicstinct levels of organizing infor-
mation: gathering, processing and applring.

The text, (uestions, Questioning, Questioning

Technigues, and Effective Teaching—— William

W Wilen, editor; will be ancther resaource in

[ ]

planning questioning by the tesacher.

C. When: The questioning techniques will hbe
initiated in September of 19932 and extend
through January of 1974,

D. How: This particular cognitive and meta-
cognitive building strategy will be infused

in clases dis

t
[
w
w
u}
a
n

teacher-made tests, and
concept developing across the curriculum.

E. Why: This strategy will provide students the
opportunity to think at a more spohisticated

level .

BEST COPY AVAILABLE
“ 50



O

ERIC

Aruitoxt provided by Eic:

fMMethods of Assessment

A variety of data collection methods will be ucsed
in order to assess the effects of this intervention.
Eviderices of <student higher-level thinking will be

measured by comparing beginning and ending data on

student audio interwiew responses, thinkKing Journal
entries, parent and teacher <survews, and teacher
written obserwvations. Abilities to relate and apply

facts, reason, conceptualize, analyze, swnthesize, and

[
—

m =

[l

ognate would be evidenced in those comparisons.
Instructional changes will be documented through
formal class observations by the teacher‘s principal,

th tea

[
]

her’= journal entries, and the written record

of daily lesson plans.
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Chapter S

EVAELUATION OF RESULTES &MD PROCESS

Implementation Histor»

The terminal objective of the interventian

addressed the inability of the fourth grade students to

=
m
p—
i
o

1n

e and apply facts and concepts on tasks reguiring
more sophisticated thinking. Test SCOres and
abservations indicated an inability of students to use

higher-ordered thinkKing skills and indicated a lack of

teacher focu

1N

. ta infuse higher—-ordered thinking skills
in the curriculum. Therefore, the terminal obhiective

tated:

in
a

s a result of instructional strategies
purposefully intended to develop children’s
cognitive abilities being integrated into

the curriculum, beginning in September of
19¥3 to January of 1974, the fourth grade
students will increase their thinking skill
level as measured by survey data which will
be administered in September of 1993, and
January of 1994, student journal entry
comparisons from September of 1993 to January
of 1¥%94, teacher written observations from
September of 1993 to January of 1994, and
student interviews which will be conducted in
September of 1993 and January of 1994.
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The phase of the plan addrezsing the dewvelopment
of student cognition and metacognition began at the
beginning of the 1??3—1994 schoal wyear. The teacher,
A the facilitator i whole group discussions,

initially posed the question, "What i= thinkKing?"

Students were given time to contemplate the quesztion,

then they shared responzes with the whole group. ~
claszs concensus recsulted in a definition that thinking

is saring things in one’s head to <olue problems.
Criteria for effective thinking was eztablished through

a teries aof class discussions

1]
o

cver a periocd of two

weeks. The criteria for effective thinking includsd:

1> take time to -think before answering any question, 27

create more than one solution toc a problem, 3) b

M
14
3

op

: to new ideas and wars of doing things, 43

—+

ak rick

M
mn
mn

with thoughts, and 5» use past experiences that mav» aid
in solutions of a new problem.

Implementation of cooperative learning began at
the beginning of the 1993-1994 <=chool vyear. AS an

instructional strateqy, cooperative learning naturally

complements the other instructional approaches for
developing student thinking skills, Students were
given "think time" before the group began a task.

Students were instructed to individually think about
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how they will appreoach the task or problem for one
minute before group discussion began. Groups were

instructed to dewelop a strategy; to di

m
—+
= g
m

tn

-CUEES

importance of the content; talk about when, why, and

haw the information contained in the task iz to be
uzed, and identify what i to be learned . before
beginning a task. Following a cooperative ar
individuxl task, =students reflected on the processing
that occurred while completing the task. The

reflections were discus

ed in cooperative groups, whole

clase discussions, or their writing Jjournals. Mr=.
Fotter’s fluestions (Bellanca and Fogarty«, 158%)
CAappendix E and Barell’s Feflective Guestions
CAppendix 13 were used to enhance student

: thoughtfulne

th

S in their reflectians.

Thinking and reflecting were enriched by the

provision of concrete examples and tasks in group
activities., For example, groups were provided with
materials such as newspaper and paper clips, and

instructed to develop & plan for building the tallest

(]

tower possible and follow that plan to build that
tower. The plan had to be developed within tern minutes

and had to preceed the actual building. It w

e
i

imperative for the students to think before they acted
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using this technigue. Through teacher modeling and

student practice, students were able to "walk through"

thinking strategies used in ¥{nding problem solutions,
Brainstorming was an instructional strategr that

was practiced and used by individuale and cooperative

4
4

encouraged to generat

i

as many ideas as possible about
& topic, no matter how cutlandicsh they may hawve seemed.
For example, each cooperative group was instructed to
brainstorm as many war¥s as possible to use a pencil
other than that for which it is intended.

A host of graphic organizers were Frequently
modeled and explained by the teacher to make thinking

vizable. For

4

xample, a Looks Like<Sounds Like T-chart

tAappendix J) was explained and used the first week of

4

the 19%3-19%?4 school ryear to establish good listening

- '

rules, A Venn diagram {(Appendix K) was explained and
used to compare and contrast the MNortheastern and
Southeastern regions of the United States. Cooperative
groups and individuals were assigned specific
organizers, depending on the task, to complete and
discuss, For instance, <students wused mind maps
(Appendix L) to brainstorm ideas for a creative writing

assignment about & given topic and a matrix

49



tAppendix M) for classifying attributes. By the =econd
quarter of the <semester, students were encouraged to
yse appropriate qgraphic organizers to aorganize,
rearganize, revise and modify connections as they
processed information.

Implementaticon of productive inguiry by thg
t

wcher was addressed by thi

1
[y}

hd

plan. Using hierarchical

questions infused throughout the curriculum, students

became accu

N

tomed to clarifring and expanding their

thinking. Beginning at the =tart of the 1(793-1%7%74
s=chool »ear, =tudents were given and expected to use

"wait time’ after a gque

N

tion was posed. A CTWN.TLS

iThinking Meedsz Time) banner graced the wall at the

front aof the cla

N

room as an encouragement to think

_before responding.

Fresentation and Analysis of Project Results

In order to assess the effects of the planned
intervention, a variety of data collection methods were
used. Higher—-level thinkKing was evidenced by students

thinking Journal entries, audio interview respon

th

e

N

)
parent and teacher surveys, and teacher written
observations.

Beginning and ending comparisons of results from

student thinking Jjournal entries and audio interviews

>0 LABLE
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are summarized. in Figure 3. Collected data wa

1N

analyzed for: quality of questions and discussion,
relating and applying facts and concepts, reasoning,
conceptualization, anal»zing, zynthesizing, and
metacognating.

The wutilization of the planned implementation
strategies resulted in higher-level thinking reszponses

"by the students, hierarchical questions posed by the

studentz, and clarified wverbalizations during class
discussions br the =students. These factors are
evidenced by the following excerpts from Jjournal

entries and audio interviews:

"I think doing tangramsz iz like 1]
becausze sometimes life will he sas
life will be hard."

"I solved the things that we were doing because I
Kept thinking so I Kept trying."

"I would do things differently, I would think of
more than one answer that would fit before I wrote

any answer®

"I put a blank piece of paper in my head and the
answer writes itself automatically.™

"I selved this by thinking and trying different
ways."

"Mext time I won‘t rush through the problem."”
“My thoughts showed pictures.”

"I will use this thinKing strategy in fifth grade."
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_September - November

* Uses immediate response

* Uses one word answers

* Uses one answer solutions

* Uses rote responses

* Heavy reliance on grade

* Uses creative imagination

* Makes sound predictions

* Classifies limited data

* Conveys several solutions

* Uses elaborated responses

* Clarifies responses * Defends point of view

* Reflects on pathways of thinking

* Uses 'wait time' before responding

* Verbalizes problem-solving process

* Uses graphic organizers

November - January

Figure 3

Summarized Beginning and Ending Results
of Writing Journal Entries
and Audio Interviews
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"Today when I was working on Math, I couldn’t get
.0

zome of the problems, then I remembered that when
we got together in our groups that it was easier to
figure out."

"1 think when I don’t Know something becausze T.M.T.
ThinkKing Needs Time and I think every time I work.
That is how I solve ever»thing."

"When I read directionz, I read them two or three
times. I =ometimes don’t get them but most of the
time I do. My best advice to understanding
directicns is to Keep trying until »ou get it."

"I"think cur group got alot done because Jeremy
tollowed along better and was 2 good thinker,
We should do this more and more every guarter.
Our group is fun and exciting."

"When I look back cuver my work I understand what I°m
suppose to be learning better."

"I follow directions by reading them over and over.
Sometimes I read them once and then I work.

Sometimes I ask the percon becide me or the teacher.
Sometimes I use T.H.T."

m

in

"We work great in ocur group. We talk about our work
and we discuss like would this fit here or do you
think this ie right and why» do you think that. Ue
compliment each other alot. e even help sach other
if we are behind on something. I think groups help
me learn more., We have fun."

"The best way to study for me is to first read the
guestions and then read the pages. When I‘m readyr
to answer the questions, I look back at the
subtitles and it is easy to find the answers."

"1 did well on telling the people in our group what
they were cuppose to do."

"We almost needed help, but we worked and talked
about it more. If we help esach other, we understand
better.”
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"Thinking is what I call dreaming. “ou can o where
ever you want to by just thinkKing. You can explore
Math, Spelling, caves of wonders, Indian life, bird
life, and much more. I wuse thinkKing to explore
everything and anything. I use thinking to explore
matters and problems so if I make a choice, it does
not hurt anyone else. ThinkKing is something that I
couldn’t do without., Sometimes thinkKing can hurt
»oui liKe in & fight, »ou have to act fast — no time
for thinkKing - but if wou would just stop and think
you would know that walking away is smarter. That
iz what I use thinking for."

“Thinking is what I do before I answer a guestian."®
"ThinKing is =aring things in your head."

“1 use thinking with organizers and I use organizer
to thinkt'®

m

"1 use graphs to help be think things out,®

"ThinKing is something »ou do when wou don’t know it
rou have to take time to listen to your thinking."

"Thinking is when you look back through and try to
remember if you hawe ever done anything like this

before. If you have, it can help vou this time."

"Everrybody thinks differently, 1ike in their own
words. "

parent survey for each child and a teacher

I

survey for sach child was readministered in January of

g

1994 to compare documented thinkKing skKill levels of the
students with the surver from September of 1993,
{Appendix C) The summarized January, 1994 parent

survey indicated that: six percent of the class are not
»et using home thinKing <skKill behaviors indicated on

the survey, 35 percent of the class sometimes
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demonstrate the home thinKing skill behaviorse, and S8

percent of the clas

m

frequently demonctrate the home
thinking skill behaviors, Farent surveys indicated an
increase in children’s ability to state sewveral ways to
zalve a problem and a lescsened characteristic of

impulsive responses= and actions, The survers

o
il
]

ud
“e
<
n
=
14
1]

zed a tramnsference of the usze of thinking skKill

strategies from school to home. Students demonstrated
araphic organizere to parente, frequently reminded
parents that thinking needs time, and often Found
senveral solutions to everyrday problems. Figure 4
reflects the pre and post parent =zurver results,

The summarized January, 19%¥4 teacher surwvey data

indicated that: 12 percent of the clas

are not wet

- engaging in the thinkKing behaviors indicated on the

surveyr at school, 321 percent sometimes show school
thinking behaviors, and S2 percent frequently exhibit
the behaviors on the surwewy. The increase of students
trequently wusing thinking =skill behaviors in the
classroom is dramatic. A major component of this plan
has been to utilize instructional strategies to foster
more sophisticated thinkKing skills. Over half of the
students in this class have been successful in applying

the strategies on 2 regular basis. Most students are

10
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able to perservere when faced with a praoblem. Students
rel on prior knowledge when confronted with a new
concept, and can verbalize the process. Students
incessantly take more time to respond to a question.

Looking back upon completion of a2 problem is not wet

w

ddressed by the majoritr of the students in the clasc.

Als

[
]
3

[}

n

-t of the =tudentsz have difficulty explaining
how a problem-sclving process canm be uszed in their
ever¥day life. Figure 5 depicts the pre and post
teacher surwey resulte.

The discrepancy factaors discuszed in chapter two,
in regard to Figure 2, pertain to the variance in the
parent and tea&her survey resulte of Figures 4 and 5.
Objectivity, relationship, and expectation of the child
. are facetse in each parent response and in  teacher

response. Figures 4 and 5 reflect the complied data.

Fetlections and Conclusions

The implementation of this plan accelerated the
thinking <skills of the fourth grade students bewond
simple recall, recite, and describe. The =students
clearly increased in Knowledge of how to facilitate
thinking.

Through instructional strateqgiecs addressed in this

plan, student abilities were stretched and
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FHREHT SURWUEY RESULTS
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Figure 4

Percentage of Children Engaging in Thinking Skill Behaviors,
Pre and Post Parent Survey Results,
September 1993 and January 1994
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TEACHER SURVEY RESULTS
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Figure 5
Percentage of Children Engaging in Thinking Skill Behaviors,

Pre and Post Teacher Survey Results,
September 1993 and January 1994
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ztrengthened. Assesement data revealed student
competence to self-assess, exhibit awnership of
learning, and articulate thoughts. Students

demonstrated appropriate use of graphic organizers to

incr

o
by
1]
T

cognitive and metacognitive proficiency. The
deliberate design of the implementation proved
etfective in student use of hiearchical questioning
including gathering, processing, and appl¥ing. This
plan provided a firm foundation for students to engage
more skillfully in ordinary types of thinking. The
impact on the students iz immediate and crucial to

future learning.
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Chapter &

DECISIONS O THE FUTURE

The Sclution Strat

m

i

The data indicate that the program for enhancing
the thinking sKills of fourth grade =tudents should be
continued, For these students, meaningful differences

wer cbs

m
m

rved during the implementation from ZSeptember
of 1%%3 to January of 19%4. Students, over the course
of the implementation were more willing to perservere

when problem—sclving., Qualitative wverbalization about

. aspect

m

af the problem, strategies

ol
fu]
]
1]
o
g
imn

' and

[Jx]

dJustification of =clutions were observed Freguently.
From teacher observations and teacher journzal entries,

students were more open to alternative strategies and

[Jx]

received more corrective feedback from peers. Students

also attempted to use a learned strategy more readily
when tackling a new problem. This plan takes the focus
away from the teacher as the "answer person and problem

golver and place=s it on the student.
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Additional Applications

of the

teaching higher—level thinking

zement of Educatianal

continue to show that most ¢,

tudent
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do relativels
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zophisticated thinking
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concluded that
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of the thinking
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advanced training. Mavbe the
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processes that can ke uced over and over in solving

D]

problems. A1l of these factors cam be mitigated
through the informed wuse of thinkKing skill-building

throughout a curriculum.

Dizssemination of Data and Recommendaticons

Gualifring todar’'s youth for tomorrow’s world iz a
tremendous task. Careers of the future available to
todar‘s =student have »et to be invented. It is

imperative to facilitate the student of todav to be
comprehensively ready for tomorrow’s world. Efforts
should be undertaken to establish relavance to building
more sophisticated thinking =so more wariables can be
encompaszed in decision making. When an individual can

ztudy an already used processi

a
Ta]

1]

-+

rategy in conguering

C new conceptualizations, then a frecsh propositicon can be

built, The crucial component of the data from this
implementation plan calls for continual dewvelopment of
teachers - staff development, To enhance student
thinking, teachers need provided opportunities to
practice and discuss instructional strategies, obserwve
modeled instruction, and engage in higher-order
thinking such as authentic problem <olving in their
subject areas. Teaching for thinking is the critical
element for educating today’s cstudent for tomorrow’s

vorld.

62 68



Fefterences Cited

Anderson, T.H., and Armbruster, B.BE. (1%84>. "Content
area textbooks." In Learning to read in American
schools: Basal readers and content texts, edited
by Anderscon, R.C., Osborn, J., and Tierney, R.J.
Hillsdale, M.J.: Lawrence Erlbaum.

Aapplebee, Langer, A.J., and Mullis, 1. {1%¥88). Who
reads best? —— Factors related to reading
achievement in grades 2, 7, and 11. Frinceton,
M.J.: Mational Aszsessment of Educational Frogrecss.

fAssociation for Supervision and Curriculum Development
(ASCD2 . (May 1%984)., "ASCDH 19284 Resolutions.”
ABSCD Update 246, 4. Alexandria, Ya.

Bandura, A. (1787). In McLeod, G.R. "Microteaching:
Modeling.* In Internaticnal Encrclopedia of
Teaching and Teacher Education, ed. Dunkin, M.
IMew York: Fergamon Press.

Bellanca, J., and Fogarty, R. (1%98%). Fatterns for
Thinking, Fatterns for Transfer. Palatine, I11.:
ITMinocis Renewal Institute Group.

~Berliner, D.C., (19843, "The halt=-full glass: a review
' of research in teaching." In Using lWhat We Knaow
fabout Teaching, edited by Hosford, F.L.
Alexandria, Ya.: Association for Supervision and
Curriculum Development.

Beyer, B.K. (1%82). Developing a thinking =Kills
program. Boston: Allyn and Bacon.

Commission on Reading. (1¥853). Becoming a nation of
readers. Springfield, I11.: Phillips Bros.

Costa, A.L. (November 1%84). "Mediating the
me tacognitive."” Educational Leadership
41, 3 §57-42.

Costa, A, (1%85a>. "How can we recognize improved
students thinking?" In Developing Minds: &
Resource Book for Teaching Thinking, edited by
Costa, A. Alexandria, Va. Association for
Supervision and Curriculum Development.,

63

63



Costa, A. (1985b). "Teacher behaviars that enhance
thinkKing." In Developing Minds: A Resource
Book for Teaching Thinking, edited by Cozta, A.
Alexandria, Va. Aszscciation for Supervision and
Curriculum Development.

y Mullis, I., Lindquist, M., and Chambers, D.
8>, The mathematices report card-—are we
suring up® Princeton, N.J.: MNaticnal

gsment of Educational Frogress.

Education Commission of the Statez. (1%82). Denver,
Cola.

Fogarty, Raobin. ¢
of model les
Pub.

19703, Keep them thinking: a handbaaok
sons FPalatine, I11.: Skylight

Gall, M. (1¥70). "The use of questions in teaching."
Review of Educational Research 40: 707-721.

Goodlad, J. (1984). & place called school . MNew York:
McGraw=-Hill.

Johnson, D., and Johnson, R. (1984). *“Cocperative
small-group learning.” Curriculum Report 14,
1: 1-14.

Jowce, B., Showers, EB., and Rolheiser-Bennett, C.
(1987). "Staff development and student learning:
A synthesis of research on models of teaching.”

Educational Leadership 45, 11:17,

Kouba, V.L., Brown, C.A., Lindquist, M.M., Silver, and
Swafford, J.0. (1988). "Recults of the fourth NAEP
acssessment.” Arithmetic Teacher 35, (8, 14-1%.

Mational Assessment of Educational Progress (NAEF).
(1981). Reading, thinking, and writing.
Report No. 11-L-01. Washington, D.C.: NAEP,.

Mational Science Board Commiscion on Fre-College
Education in Mathematics, Science, and
Technology. (19832). Educating Americans
for the Z1st century. Washington, D.C.

Ornstein, R. (1980). 1Institute brochure. Los Altos,
Calif.: Institute for the Study of Human
Knowl edge.

64 rﬂo



Qsborn, J., Jones, B.F., and Stein, M. (April 1985).
"The case for improving textbooks."” Educational
Leaderchip 42, 7: 9-14.

Rowe, M.B. (Spring 1974). "Wait time and reward:z as
instructional variables: Their influence on
language, logic and fate control.” Journal of
Research in Science Teaching 11, 2: 81-84,

gkon, L., Johnson, D.W., and Johnson, R. {1981},
"Cooperative peer interaction wersesz individual
competition and individualistic efforts: Effects
on the acquistition of cognitive reasoning

strategies.” Journal of Educational Fsycholaogy
For 83-%Z.

Slavin, R.E. {1981). "Synthecis of research cn
cooperative learning." Educational Leadership
=8, 81 ABS-440.

Sternberg, R.J. (1983). "What should intelligent tests
test? Implications of a triarchic theory of
intelligence for intelligence testing."
Educational Researcher 13: 5-15,

sternberg, R. and Wagner, R. <¢1982). "Understanding

intelligence: What’s in it for education.” Paper
submitted to the Naticnal Commiscicn on Excellence
in Education.

Stevenson, R.B. (1987). "Staff development for
effective secondary cchools: A synthecics of

research." Teaching and teacher education.
Thomas, J. (Summer 1980). "Agency and achievement:
Self-management and self-regard.” Review of

educational research 50, 2: 213-241,

United Way of America. (1988).  The future world
of work: Looking toward the wear 2000.
Alexandria, Va.

65

71



AFFENDICES

Yo

(



O

ERIC

Aruitoxt provided by Eic:

Appendix A

Gear Principal, o
In researching the imoportance of gnhancing thinking sKills of students
to & more sophisticsated level, 1 have concludes that ane procabl =

cause may be insteuctional excluszion of emphasiz on and gevelopment of

problem zolving, rezzconing, concepius izatian, and analysizs. Most
standard curriculum lends ftseld to the bazic thinking =Kiltls  of

recall, recite, and dezcribse.

Through direct and writtsn obszrvationz of the Faouliy, I would like

you to tally the aumbsr of faculiy who, the majority of thz tims:

AY AsK questions that demand “why’ and “how’
responses. Infuse higher level thinking
questicons into class dis
made tests, and concept
tne curriculum.

E) Identify pecific strategiss wsed
in =olvi For example, Venn
disagrams Laddere, Matrixszs, KWL,
Webbing, P

+ C) Reflects L= ths
cognitiv usz proolem.
Uzes Mo znd et
regqularly.

LY In the context of rsg .
reminde students of ¢
which can be applied.

E) Creates & claszroom climate for thinking by

. using an acceptant tone during discusszionz.
Total number of faculty membersz.

m

1

Tl

o
o
o

aze Kgep in mind, this i not & r ction upon thisz particular

choaol or faculty. My research into this area reveale that a natjonzl

Ij'l

problem exists and is bsing addresssd not anly by educzators, but by

society itself in <ceeking to qualify todar’s vouth for tomorrow’es

o BEST GOPY AVAILABLE
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Appendix B

A Thinking Skills Checklist

Barry K. Beyer

Yes : In Progress No

1. Does your school system have:
a. A list of major thinking skills o be t:lugh[ throughout the

sysiem?

b. Agreement nmong ail sub]ect areas that these skills should be

taught throughout the system?

¢. A K-12 curriculum document that clearly delimits which

thinking skills are 1o be taught at each grade level in each
subject area?

d. AK-12 curriculum document that presents thinking skills to

. be taught in a'developmental sequence based on the
cognitive development of learners, nature of the target skills,
and subject-macter needs?

e. A thinking skills curriculum that provides for continuing

instruction in these thinking skills across many grade levels
and subjects?

f. Deriled descriptions of the operating procedures, rules, and

distinguishing criteria of each major thinking skill or process
o be taught?

8. Appropriate thinking skill descriptions in the immediate

possession of every teacher and administrator?

=

. Provisions for instruction in exach skill with a variety of

medix, in a variety of seuwings, and for a variety of goals?

Copyright 19585 by Barry K. Beyer. Repeinted with permission.
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Yes I Progress No ;

2. Do your teachers:

2. Use 2 common terminology and instructional language o
describe the thinking skills they are required to teach?

b. Provide instruction in thinking skills when these skills are
needed o accomplish subject-mauter learning goals?,

¢. Understand the major components of the thinking skills they
are teaching?

d. Provide continuing instruction in each thinking skill through
the stages of readiness, introduction, guided practice,
extension, practice, and application? : : -

e. Introduce thinking skills as explicitly as possible by
explaining and modeling each skill and having students apply
the skill with their guidance?

f. Provide frequent, guided practice in each skill with
appropriate instructive feedback?

g. Require students to reflect on and discuss how they make
each skill operational?

h. Use instructional materials appropriate to learning thinking
skills?

i. Test on their own unit tests the thinking skills they are
responsible for teaching?

3. Do your provisions for evaluating the learning of ihinking
skills include the:

a. Selection or development of instruments that measure
J . .
student performance on skills taught in the school system?

s
i
'
'

b. Use of instruments that are valid measures of thinking skill
competency?

¢. Use of instruments that provide the maximum data for
diagnostic or monitoring purposes?

4. Do your supervisors and instructional leaders: :

a. Understand the nature of the thinking skills and how to teach
and measure them?

b. Provide inservice instruction in the nature of the thinking
skills to be taught and in different ways o teach these skills? :

¢. Help wachers in different subject areas and grade levels share
mechods for weaching thinking skills?

. BESTCOPYAVAILABLE -
ERIC
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i Yes In Progress No
!

! d. Ensure that teachers follow the thinking skills curriculum?

;’ e. Ensure the revision of the thinking skills curriculur\-"r‘,

i instructional strategies, and instructional materials as

i appropriate?

. I
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Appendix C

TWELVE WAYS YOUR CHILD SHOWS

GROWTH IMN THINKING SKILLS

This is a parent tool for

behaviors at the beqginning of the
# Mark each behavior using: N-Not

# Give an example for eoach

*Frequently”

a

Your child’s name

rating a student’s home thinking

Yet - S-Sometimes F-Fregquently

behavior markKed *Some times’ or

AQe

B Qg

1. Keeps on trring; does not giv
EXAMPLE :

up easily.

Is not impulsive: thinks before answering a question.

~

EXAMPLE:

4, States several ways to sclue a

EXAMPLE:

3. Listens to others with undersfanding.

problem.

S. Futs into words how he/she zolved a problem.

EXAMPLE:

é. Checks completed work without being asked.

EXAMPLE:

70
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7. AsKs questions: wants to find cut new information.
EXAMPLE
8. Usee Knowledge, already learned, in new situations; can

Ul

solve problems in everyday living (uzing &l lowancs, taking
messages, going to the store, and practicing safety., -

words carefully tg descrike feelirgs, and wante.

10. Uses touch, feel, taste, =mell, sound, and sight to learn.

EXAMPLE ;
)
: 11. Enjoys making and doing original thinQS; 1ikes to show
individuality in thouaht and drecs.
EXAMPLE :

12. Enjoys problem—solving; wonderment, inquisitiveness, and
curiousity,.
EXAMPLE :
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Appendix D

AP

2/ =
7 Some other

Evaluate

A

PLYING

t

A t
Jucce NN
Predict E
Sceculzle

Aoply A Frinciple WTren '\§\ i

Some other worcs
| lor processing are...

wards for ] Estimzte Forecast \\\:
zpplication are... ]
/;'.7—..’,-’--"-- =
' PROCESSING

__ Reason

°°gg’="’- Contrast :

sert Solve i

Distinguish =

\. Explain (Why) &

[
e

Classity
Anzlyze
Infer

sraraeren s\

Some other words
il for gathering are...

H GATHERING

Count

Descrite

Match

Nzame

Recile
Select
Recall

lasssarerssneseveade

THE THREE-STORY INTELLECT

There are one-story
intellects, two-story
intellects and three-story
intellects with skylights. All
fact collectors who have no
aim beyond their facts are
one-story men. Two-story
men compare, reason,
generalize, using the labor -
of fact collectors as their
own. Tnree-story men
idealize, imagine, predict—
their best illumination
comes from above the
skylight.

— Oliver Wendell Holmes
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Appendix E

?? Mrs. Potter’s Questions

1. What were you supposed to do?
2. What did you do well?. O
3. What would you do differently next time?

4. Do you need any help? ?7

O
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Appendix F

HOW ARE WE DOING?

ATTRIBUTE: LISTENING TO OTHERS—
With understanding and empathy

. , . N
OBSERVABLE INDICATORS o S O

Maintains eye contact

Pays attention

Paraphrases others’ responses

Demonstrates body language
(e.g., nods approval, sits up, etc.)

Asks questions related to the topic

Responds by actions or words

Gives accepting responses
(the way in which the responses
are given)

Source: Bena l\’allick, Westport, Conn.




HOW ARE WE DOING?

ATTRIBUTE: OVERCOMING IMPULSIVITY—
Deliberativeness

. Q\&i—: A
Q\(\S" \\Q,\ Ox\(c
OBSERVABLE INDICATORS LS

Listens to directions before starting

Listens to responses of others and does
not repeat what has been said or asked

AsKs questions to clarify the
task or direction

Decreases number of erasures

Reduces the number of unnecessary,
repetitious questions :

Analyzes the problem and develops a plan
{uses visual strategies—e.g., mind map)

Thinks before answering

Takes time to use thoughtful,
precise language

Can paraphrase when called upon

Source: Bena Kallick, Westport, Conn,

5 §2
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HOW ARE WE DOING?

ATTRIBUTE: PERSISTENCE—Persevering when the
solution to a problem is not immediately apparent.

. A
OBSERVABLE INDICATORS ) _\\_O

Stays on task

Seeks alternative sources of data

May take a break, but returns-
‘1o task

May say, "Don’t tell me, let
me figure it out!”

Shows intenseness of thought

Says, “Wait a minute, | want
to finisht”

Completes task or project

Source: Bena Kallick, Wesiport, Conn.

L
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HOW ARE WE DOING?

ATTRIBUTE: FLEXIBILITY IN THINKING

OBSERVABLE INDICATORS

Is willing to change her/his mind

Accepts another point of view
("I agree . .."” “l understand . . ."
“lseeand....”

Accepls or offers more than one
alternative/idea to the prohlem

Is able to change focus without panic
or iretting

Is able to compromise
(gives up "ownership” or role)

Is willing to consider more than
one thing or source at a time

Is willing to accept that there
may not be an answer

Source: Bena Kallick, Westport, Conn.
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Appendix G

Twelve Ways Your Child/Student Shows Growth in Thinking Skills

This is 3 parentteacher tool for rating a student’s home’school thinking behaviors 3t the teginnirg and end of 2 schaol year. It should icentisy
student strengths and weaknesses and promole some parentieacher “team” goal setting o help the stucent develop more successiul thinking sirategies.

Mark each tehavior using: N-Not Yet S-Scmetimes F-Frequently

During the scheol vear I notice that  Name:

Age: does the iollowing:

Parent Teache:

1. Keszs on trying: does not give up easily.

2. Snows less imgulsivity; thinks more before answering a question.

3. Listens to others with understanding and empathy.

4. States several ways to solve a problem.
(shows flexidility in thinking)

5. Puts into words how he/she solved a prablem; is aware of hisher own thinking.

o’ 6. Checks for accuracy and precision; checks completed work without teing asked.

| 7. Asks questions; wanis to find out new information.

8. Uses knowledze already learned in new siwations; can solve problems in everyday living like using allowance,
taking messages, going to the store. and praciicing safety.

9. Uses words more careiully 1o describe leelings, wants, other things.

10. Uses touch, fesl, taste, smell, sound, and sight to learn; enjoys ant, music, exgerimenting, and active play.

1. Enjoys making and doing original things: likes to show individuality in thought and dress.

2. Enjoys problem solving; wonderment, inquisitiveness. and curiosity.
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Appendix H

Thinking Skills Program Parent Feedback

Dear Parent.

As you are probably aware, your child is participating in 3 thinking skills program in scheol this year.

To better understand the efiects of the program, it would help us i you could complete this briei feaztack form.
In the questions below and on the back of this shest. please check the appropriate box and make Jny camments ycu can,

Thank you for your coogeration.

Student’s Name:

1. My chiid talks to me about the thinking program:

D frequently D ‘occasionally D never

Comments:

[N

My child uses te:ms like Questions, Impulsivity, Metacognition, Persisience/Perseverancz, Compare:Contrast,
Inierence/Assumption, Data/Opinion, at home:

, [ frequentdy [ occasionally (O never

Comments:

3. I work with my child at home on prohlems that require thinking:

[ frequently [ occasionally O never

Examples:

BEST COPY AVAILAsL:
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4. My child uses skills learned in the thinking program., to my knowledye:

D frequently D occasionally - G never

Comments:

5. Below please record any changes you have noticed in your chiid’s thinking as a result of coing the thinking skills program at schcol.

This year | will help

develog
f
! skills in:
by: !
Signed: (Parent)
This year | will help develog
skills in:
by:
Signed: {Teacher)

Date:

Review Date:  _ _

Source: Charloute Palmer, Pinellas Park Elemuentary School, Pinellas Park, Fla.

80
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1. Have faith that all chiidren can thirk. They need to see thinking
as a goal.

2. Share with children how you solve diiierent kinds of everyday
predlems.

3. Provide opportunities for challenging grotlem solving.

4. Create 2 saie, risk-taking environment. It is OK to make mistakes:
we can learn from them,

1. Persistence: “If at first ycu don’t succeed. try, try again.” Make it
fun and OK to try again. Play “Clue” or read “Choose Your Own
Adventure” or solve-it-yoursell mystery books. Do exgeriments or
plant a litle garden for iun.

2. Decreasing impulsivity: Build mode!s or work connect-the-dots
puzzles, word searches, and crossword puzzles. Make your own
mazes. Play video games, “Ogeration,” “Perection,” or pickup sticks.
Lock for experiences that demonsirate “hasie makes waste.”

3. Listening to others: Play charades or ielephone. Analyze
characiers’ feslings in comic sirips, television programs, and siories
read and listened to. Hold a funeral for put-downs or zingers: Write
them down, put them in a box, and bury them. .

4. Flexibility in thinking: Try group problem solving and team
tasks. Compare notes on how you do routine tasks like tying bows,
mowing the lawn, crying dishes, or cleaning your room and how you
do fun things like playing a video game, shooting a basket, or catching
a pop fly. Try your child’s way of doing a task and encourage him or
her to try yours.

,

5. Awareness of our own thinking: Play checkers, chess, or some
other strategy game and cdescribe to an obsen-er why you make each
of your own moves. Have your opponent do the same. Challenge
children to give a step-by-step explanation of how they make
something, then guess what the outcome will be.

6, Checking for accuracy and precision: Play “1 doubt it.”
Challenge children 1o show you how they can be sure something is
trye. Encourage them to challeage you in polite ways.

7. Questioning and problem solving: Ask children, “Have you
asked any good questions today?” When questions are asked, help
children locate the answers. Tell them why you chose a panticular
source of information to get an answer. Play “Question Me an
Answer.” Give a fact—your answer—then challenge students to ask
different questions your fact would answer.

Some General Things Parents and Teachers Can Do to Encourage Thinking

5. Cive thinking time. We all develop at our own rate—physically,
mentalty, emotionally, and socially. '
6. Medel lifelong learning; be aware of your own growth and
enjoyment of learning. (You don't lose the car keys anymore!)
Cet excited about life. Make each day count.

Some Suggestions for Strengthening Each of the 12 Thinking Skills

8. Drawing on past knowledge and applying it to new situations:
Encourage involvement in scouting programs, church youth greups.
Eoys’ and girls’ clubs, 4-H, and 5o on, where children take paniin
supervised group prejects that raise money, help others. and tzke them
on fieid trigs. Play gares like “Life.” “The Allowance Game.”
“Monogoly,” and so en. Cive limited resgonsibitity for running -
errands, taking messages, caring for animals, and the like.

9. Precision of language and thought: Play describing games;
compare acs; exglain why you use a panicular cereal, soap, or
toothpaste. Introduce Consumer Repors guides. Show how they
compare products 50 you can decide what is the best value ior your
money.

10. Using all the senses: Play tasting, smelling, feeling, ind sound
location games. Draw picicres to music. Encourage field trips,
“hands-on” experimenits in class, cooking, model building, sewing,
and carpentry at home. Do role-playing; put on plays. Play “jr.
Pictionary” or “Win, Lose, or Draw.”

V1. Ingenuity, originality, insightiulness, creativity: Try dressing up
or lip-synching for fun. Co scme scrap ant or junk puppets. Watch
“Pee \Wes's Playhouse.” the “California Raisins,” or “Fraggle Reck™
togethe:. Create a diorama or make your own holiday decorations.
find a new use for famiiiar items.

12. Wonderment, inguisitiveness, curiosity, and the enjoyment of
problem solving: Visit Great Explorations, MOSI, or EPCOT Center.
Watch a 3-D movie. Leam a new skill together. Play “What would
happen ii .. . (e.g., What would happen if . . . everybody were aciive
all night and slept during the day? . . . we all lived underwater? .. .
animals could walk?) Brainstorm together.

Don’t limit yourself to these suggestions. Use them to stimulate your
own thinking, and come up with your own ideas for using each of the
12 thinking skills. You know your child or student and know how kest
to motivate his or her interest and inspiration. Have fun together,
Encourage a sense of humor.

Source: Charlotte Palmer, Pinellas Park Elementary School, Pincllas
Park, fla.
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Appendix I

BARELL'S REFLECTIVE QUESTIONS
"How did you figure that out?"

"Where else have your used or can you
use such a strategy?"

"How did you solve it?"

" "What made you ask that?"

"What relationships or connections can
you see between this concept or idea

- and anything else you know about?"

"What did you learn about your
thinking?"

"What have you learned about yourself
your thinking, about working with
o’[hers?'_' '

3

"What do | know already? What do |
need to know? How might | proceed?"

"When you wanted to get XXXX, what
did you do?" '

82
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Appendix J

T-CHART
Thinking Skill: Visualizing

Looks Like

Sounds Like
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Appendix K

VENN Diagram
Thinking Skill: Comparing & Contrasting
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Appendix L

MIND MAP
Thinking Skill: Brainstorming
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Appendix M

"MATRIX
Thinking Skill: Classifying
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